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Amdt. Dated May 4, 2005 

Reply to Office Action of March 21, 2005 

AMENDMK1N1 S TO TttF ri^ 

ntis Ustit^g of cla.n,s will replace a,l prior ver^nons, and listings, of claims in the application: 
1-2. (Canceled) 



3. (Curtly An^*d) T l l iu a u. . ^aKl.u,J .. . u.Ji.^.. Umu- t-An^,..^.,..,.,. 

head, gnmpn'^iw^. 

a spju-valY^ film a f ? a r^ nmet w Hement for d^t,np rr,.^... 

Cotact with a m.r n>.ic ^r pHin . ^>ediun.. ^id s pin- valve fil^ , ■•_ , 

an ^t1-fen-on,apn.ti, lay,, a H.nrd Hv.r in wh.». of n,^^,,^!^ rinf-rl 
iaap^^^enptned rti ^ r^ction by f TCh ^iafi^^flyi^ ma^etic ..^...^^k,,,^^ 

liBd^ ti -fe r^n, a^, t fMa,^^^ afrce layer in wK,>H „, , 

iaMdance.v,ia ^^^^^ fi,,^ , ^^ ^^^.^ ^ ^^^ ^ 

mktyig .saifl pinned layer atld said fr^ l^Y T T are l»v^^ , 

ate m said spin-val ye fi ln, ha, , cormsion not^ti.1 ^ ^„H..d 

eIg ^eof^.4.fVv. SHE 1 or .^.t^ ... ^ „ 

concentratin pof 0.1 mnl/T , 

wherein said non-magnetic layer comprises CuAu, and «s«mtn« wherein the 
composition ratio of Cu:Au is (1 00-a.):a. (where a. ..presents atomic %), respectively, the 
composition t^gcthereofissu^ 25. a,<,00,saidpinnedl^^^^ 
comprise one of NiFe and CoNiFe, and assuming the composition mtio of Co:Ni:Fe 

is b,:c,:d, (where b„ c. andd, represent atomic respectively, the composition xanges 
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tWaresicIubai 0 . b, . 75, 15 . c. . 95 and 5 ^d, . 40 (where b. -H c, -h d. - 100 

atomic %). and 

said magnetoresistive head detects magnetic signals while in conlact with a tape- 
foimed magnetic recording medium. 



4- (Currently Axnended) Tti. ii.ayi c iui..i.Uvc h , J a. . u.^^ tu Uaiii. A m^n^^r^,..;,,, 

head- CQTnpri<£inp; 

a ^in-valYC film a ru^m^c segm rlrment for T^^^^tic .ionM^ ;^ 

contact with a maPngtiff recontin^ TT.rdi,»r., ^j^ ^in-v„|v. fi,n , hav.„, , „....^ 
an anti.ferrom.^ e,.> l. y^ . pj.,,.,^ ]av.r in w>,.V^ ^j^^., „f n>.^...,,.;^„ 
m a P^^dgt,pn.>,rd dHc,t,^,n hv ap ryrh^s^^^^m^ m^^rtir field «t v^ .^.^ 
and said antK,rn)TT>Pmetjc l»yrr a fr.. I.ver in wh.», tK. ^..„.h,,.^. 
in accordance ^ th ^ eyf. mnl m.^.Hr field. .nH , »^.- p.p^eti. l.v.. fo. ^,p^^>,.„^. 
isolating said pinned lav^ said W ^ ^y^aw, l;>v^ 

wher^jq jn s.id ,p1n-valve fil^ each pf . . ^id anti - fmr, ma^.t,V . p ,^^. 

laver. sajd fa. lay.r a^ r l <„id nnn m.rmetic lav^r I,., . ^^.^„, ^. ^ 

Standard hvdrop cne 1g,tp)de of -K) 4 fV vc SHtn ■„ ^ 

ggluliOfl-Of a concentrat ion of (), 1 m^T/r^ 

wherein said non-magnetic layer comprises CuAu. and assuming ^^si^ the 
composition ratio of Cu:Au is ( 1 00- a,):a. (where a, represents atomic o/,). respectively, the 
composition range thereof is such that 25 ^ a, < 100, 
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s^d pinned layer and said free layer comprise one of NiFe and CoNiFe, and a..uu.u^ 
vtok the composition ratio of Co:Ni:Fe is b,x,:d, (wbe^ b., c. and d. represent atomic 
%), respectively, the composition ranges thereof ayfifethaj 0 . b, . 75. 15 .< c. ^ 95 and 5 
sd, i 40 (where b. + c, + d, = 1 00 atomic %), and 

^d magnetoresisUve head detect, magnetic signals while in contact with a 
fonmed magnetic recording mediiim. 

5-6. (Canceled) 



7. (Currently Amended) Tl l j Uh . hu^ a.u,.d.ug t.. .^ Ama^eto^^.^. 

head, ConipnVmg- 

, ^ix^-Valvcfitm , nn..n>^i. .nn.^r .1^^ . tfrf— tnirnr ■■, .LiMLMlul^ 
«>ntapt ^itb ft mamrtir rr g ^dinE^cdium. said ..nin-.,»,., '--^XiLItmamUi^ 
^a^^afc ferp^^etic l.y^ . pinn,^ „,er i, w Hrh t h. dilu tion of n..^^^tfni riinrrl 
k . a p.^et, mim<.» <tiTr.ti^L^>: ^chang e-c .. p^^^^ m .nn . i^, , g,,, ^ k,..^^ 

.said an Tj.f.,Tom.,,^i. H y . , a free lay. r in .vhich t h^M ^ of ma.n.t.-..H.. .k^,.. 

inacc orda^p^W^th an external n..^.t,Vf..,., , ^^^^^ 

i saiating said pinned l«y ^ .« ^d said fr^ l^y fT 



whergj^ i said s pin-y^lvr tlhn h.. . tin ! rrl H We to . ^.^^.^ 

fiks^ de of -HQ , 4. IV V, SH FJ^^^ter when in,n,.^.^ . ..... .^,^,,.^„ „r 

concentrqttf .nofO.1 ^ aI/t 
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wherein said non-magnetic layer comprises CuPd, and assottring wherein the 
composition nolo of Cu:Pd is (I00-a3):a, (where a, rep^ents atomic %), respectively, the 
composition range thereof is such that 5 a, s 25, 

said pimped layer and said free layer comprise one of NiFe and CoNiFe, and *;.t«ri„g 
vvber^ the composition ratio of Co:Ni:Fe is b3:c,:d3 (where b, c^ and d, represent atomic 
%), respectively, the composition ranges thereof are syskflaJ 0 ^ b, . 75, 1 5 ^ c, . 95 and 5 
s d, i 40 (where b, + c, + dj = 100 atomic %), and 

said magnetoresistive head detects magnetic signals while in contact with a tape- 
formed magnetic recording medium. 

8. (Currently Amended) The n» ,aUuiu.Lu ^ U >c.d a.^e^diu^ 1. 

head, com prisin g ; 

a spix^-valve fi l m a. a zna^ny.ic si^m He>m.nt for det^Hn, .^.^^^ . , 

conta^ >vith a mairnrrir rrrnrrfj^.r mMin (,1 , , , „ g,^ „ , ,_ ...^.^^ 

. ^^^^^"V^ ^ -tic la yn- . pin^ed layer jg which the 6:r^;.. »f ». ^.H..tl»n ^ 1,,^ 

a predetermined dirrrnon by m j^xr^Nnffe-romlino tna^c^v. fi,M .y^r k h.. 

jsoiatiQp said pinned hver -md <taiH y^-.^ ^^^.^^ , 



ms ^dsp in-vatv.film e^ rh of sajd anti-f.r m m.,n..ri claver ...I H p..,,^ 
fe e lav^r and said noB-mapnetir i.vor h.^ a ^.^.r. p ..^.„. ^1,,^,^ , 
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hYdn,g,n,|ff„l^eof^,4 |Vvs SHF1 or r^t.r .-^.^ ^. ^ , ^.^n n Tnl nti r., 

concentratiftt^ nf n,i . 

. wherein said non-magnetic layer comprises CuPd. andtmomingateiathe 
composition ratio of Cu:Pd is (100 - a3):a, (Mdiere a, represents atomic %), respectively, the 
composition range thereof is such that 5 s a, s 25, 

said pinned layer and said free layer comprise one of NiFe and CoNiFe. and assnmins 
2^ the composition r«tio of Co:Ni:Fe is b3:c3:d, (where h,, and d3 represent atomic 
%), respecti vely, the composition ranges thereof are such that 0 i ^ 75, 1 5 i s 95 and 5 
£ d3 i 40 (where bj+C3+d3=i 00 atomic %), and 

said mognetoresistive head delects magnetic signals wtile in contact with a tape- 
formed magnetic recording medium. 

9. (Cunently Amended) Thz m^iUu..^ii,eLuula^ u .dUi g^oxhrinr^A 

head, comprisinfir 

^spin-v^ve film a. a tn. ^ peHc sa^^^pr elrment for detec^nf > rr..^^;. 
contayt with a mapn^ r fjr r^rordin f T m^um. said sntn-valv. fiTn, t,^;„.. ^ ^mictiir. in y ^i.^ 
m gnti-ferroma^^-c layer a pinned l.ver in wh.Vl, ^;, ectinn .f^.^^;,.^.^ 
inAM ^^m,<^ rli^^tion hy .n .v.hnnrre-connlino q,,^ k...,^ 
aad.^danti.f.rroma^eH...v.. . ..^-^.^ , , ^ . 

in flffvordf>T.r<^ >v,tti an ^xterrmi ma^rtic r,^.M »nH „ »...- n ,a^^tir .»v^ ^ flri--'lr 

isoiaUng said pinned lay f^r «nH co.vt (^e laver t«>Y ^r^^. 
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wherein said spm-va|vP film has a corrosion not^ti^l ^[f ,t;„. a standaM hvrir^o.. 
gl(?ctrode of +0.4. fV vs. SHF1 or greater wK^ f ^ n^er.^ i., . M^ f-^ 
concentratioTi nf p.l moi/L. 

wherein said non-magnctic layer comprises CuPt. and «tstm»ng ffihszsm the 
composition ratio of Cu:Pt is (100 - a,):a, (where avrepresents atomic %). respectively, the 
composition range thereof is .such that 5 g ^ s 20, 

said pinned layer and .said free layer comprise one of NiFe and CoNiFe. and asstamng 
the composition ratio of Co:Ni:Fe is b,:c,:d, (where c, and d, represent atomic 
%), respectively, the composition ranges thereof are such that 0 b, i 75, 15 s c, < 95 and 5 
i d4 s 40 (where b4+C4+d4=100 atomic %), and 

said magnetoresistive head delects magnetic signals while in contact with a t^e- 
fornied magnetic recording medium. 

1 0. (CuiTcnlly Amended) ^ lie ma6uuluiej;i5ti ' ^cliuid au^i Jiufe tu djim 
magnetoresistive head, c«mnri<;inp r j 

^ ypm-v?lY^ film fi!^ fl mnmiXk sensor element for d^i^ir.^ » n agnetic ^ j^^ 
cpn^ct with a mamfftj^ reffflr<tinP medium, said snin-valve film . ..trucmre in wh;.h 

3n fflti-fgrmmapnet i Q l^y^r, a pinned l^y^r in which the d^»..c^in„ »f mf gneti^^^ni. ic p fp^^ 
in a predgtffmined direction W i^n gX fihanPC-connlin g mamw^r fi.^ ^ ^| ^^.v^ ^^^.^ j^-^if 
and .said ^H-f^ma^t^. layer a fr^ layer in which the dii^cti^n nf »,.p .en>^tinn .h.n^.o 
in ^Mordance with m <^ytemal mflffnetir fVld - aid a non.m.cn,.t;. i^y. , fo. ^„p „^v,ny 
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isolating sHid piT^r^^ and said fa^ layer are 

wh^in in .said spi^.-^..lve fihp^ each of s^id .nti.fenv>m.cn,.f i. 1.^,^^, -lif* ripnr j 

layer, said f^^. lay.^ M ^ ; ,id non-magpcti ff IflVfr ha. . corro sion n...nt;,f ^i..,- , 

^d^ri bydrppen electrode of -K> 4 fv v. s^n.] ^n.. in,^.^^ , x,,^, 

solut ion of a concentration r>f n i mol/1., 

wherein said non-magnetic layer comprises CtiPt. and assomtng ahsisatt the 
composition ratio of CtrPt is (1 00 - a,):a, (where a, represents atomic %), r^tively. the 
composition range thereof is sucklhal 5 5 a, S 20, 

said pinned layer and said free layer comprise one of NiFe and CoNiFe. and assoming 
Sdl^ the composition ratio of Co:Ni:Fe is h^c,:d, (where b„ c, and d* represent atomic 
%), respectively, the composition ranges thereof are aislUiai 0 :s b, ^ 75. 15 i c, s 95 and 5 
:s d< s 40 (where b4+C4+d,=l 00 atomic %), and 

said magnetoresistive head detects magnetic signals while in contact with a tape- 
formed magnetic recording medium. 

1 1 . (Currently Amended) ^Tic ma4UiHui>.sl>ti .»i h u uJ olcui Jiiifc m claun f r A 
maftnctoresistive head. i>ftmpric4^p. 

^spin-valY^ film ^ mfipnetic senior eloment for d.t«>ti ^ p m -r P ^tic .i.^.tc ^h^t, |n 

gQpt^t wjfl, a mOTfti-r rrr o fflins m^jyim , said .pin-.^alvr fihn h.v4n. , ...u.-^, 

ai^ a^iti-ferromappff t ic jay^. a pinned l.yef ^p which the dinvfi on of n,.an.H.c.;.„ ;^ 
iaaBre d^temiincd direr-tion W excha«^.-r.^..p ^f ma^«>rir fi.iH w orlr h^.^ 
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and said a.ui-r«m>m.fmrtir 1,y.t. a fr^ layer in whirh the din..H., ^.,^eti»^^n ch.n..c 
in acypffiance with .t, r xtftmal mapxietjc Rdd and « nnn.^.f >„^,v ^ .y^r fnr n,.p „^....y 
isolating said pinnc^ l^y"^ '■ nd saJtf frefi l ^yer are l^y e^r^A 

whgfgjn said spin-valve film hns a rorm^^inn p ot^t^,i ^i^tiv^ tn . c...^.^^ ^v>^T-r-^ 
filectrode of ^0 , 4 fV v. , S HF,1 or ,^^..l^r when imi»^.rf in , ^.-.^ 
concentration of Q.l mnU\ 

wherein said non-magn«tic layer comprises CuRu, and assttmmg wherein the 
composition mtio of Cu.Ru is (100 - a,):a, (where a, represents atomic %X respectively, the 
composition range thereof is such tfa^ t 3 ^ a, s 15, 

said pinned layer and said free layer comprise one of Nihc and CoNiFe, and «smning 
a^fesi^ the composition ratio of CorNirFe is b,:c,:d, (whe,^ b,. c, and d, lepnjsent atomic 
%), respectively, the composition ranges thereof are such that 0 s b, s 75, 1 5 s c, ^ 95 and 5 
S dj s 40 (where bj+cj+dj- 1 00 atomic %), and 

said magnetoresistive head detects magnetic signals while in contact with a tape- 
formed magactic recording medium. 

1 2. (CurrenUy Amended ) The iiiugm.toiuiijii»L licdd a>.cui Jiug tu Uaim -arA 
magnetoresistive^ h ead, comprjsinp r - 

aspin-valvg film as a maffpgric sens or dement for detecting m-^^^tic si^^w v.hn^ 
contact with a mapnPtif: TProniinB med ium said snin -valve r.\rr. ^ stni.t.,,. I„ ^^,vk 

MantysiT pff^gnetio lay<^ a pipped lay^r in whirh the d.»..tin« ^i ^ netiz^nn p ,W^ 
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iQ . a . pr^eteTmin^ direction hv cxcW^^np ll.^ u^^,^^ 
apd .'^d anti-fen - omapnetic l^yey , free l^ y e r in which the .ii n.ctin» 
in ^ccorda^ with an external maPnetic field. .nH . .^n-T ^,^..- 
ifiolaiinc said oiimed 7av^ ^nd .^iH fr^,> ^; ^ver are laY >^»»W, 

M ereu, i„ f^jd .spin-valve fi|m, each of r^id anti.fcrrun..an.,^. ^ ^ y^ ^ ri^^ rin- j 
^^Y^, gflid fi^ lav^ ^ sqid nnn-matrnftfic layer ha.ci a c^rr^ \^ ^ .ntial i^1«tiv^ ^ 
i ?tanaM hydm^n electrode or . 0 4. rv v. ftm.^ ^ eatcr wh..n ir.^., .^ , xt„^. 

solution of a coi^ffeni ration of 0 | r^ rsln 

wherein said non-magnciic layer comprises CuRu, and wsnmmgslia^ the 
con^posilion mtio of Cu:Ru is (100 - a,):a, (where a, represents atomic «/„), respectively, the 
composition range thereof i$ such th^^ t 3 s a^ i 1 5, 

said pinned layer and said free layer comprise one of NiFe and CoNiFe, and assaming 
Mjhsiein the composition ratio of Co:Ni:Fe is b,:c,:d, (where b„ c, and d, rep«sent atomic 
%). respectively, the composition ranges thereof are suet^ 0 s b, ^ 75. 15 ^ c, s 95 and 5 
< d, i 40 (where b3-K;,+d,=100 atomic %), and 

said magnetoresistive head detects magnetic signals while in contact with a tape- 
formed magnetic recording medium. 

13. (Cuirenlly Amended) ■F fac ma&i»ttuiLM i itivtliciidacooiUln& tu Jaim ^ A 
magnetoresistive haaH, y^^y,^-^;^.,. 

^ 5P»n-vaive film n TP^f^mig sensor clem<^t for deter..fap n^^ ppetic rfp n.l, ^y,^. 
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pontafft witf, nft^etiff rW>rf1iiiP mCdiuTn, ^id .;nin.valv^ film h^vi ^p a 5.tn.ct„rA u,l,.>K 
flfl . ai>U-fyrpmamgtic layer. H pinned Igygr in Nvhich the aiV.rH^» of mam,et,>«r;^r, ;^ 
in a predetermine direction hy an g^ffbanpe-c^unliTi^ mapnetir. fi.lH 

an4 .sai<l antj-fe^mappptiff lnv<^, a free Mvrr in which thft Mr^ r,^ ^ fm^^tWs,^rf« .ho^,.^. 
iaa ccordan,^ Ayith an extern?.! magnetic fi eld and a non-magnetic layer for Tni.on.t.v..ny 
isolating said pinnc ^ layer and said free laver are layered , 

wherein gaid ■<;piT^-ynlve film has n conT>don noiPntinI rel ative to a Ktond..v1 t^ yH^^p.^ 

electygdq of 40.4, fy vs. SHFl or theater whe^ im e d in ^ M.rt o^ |,,t; 

concentration of 0.1 mol/L- 

wherein said non-magnetic layer comprises CuNi, and asi^nming wherein the 
composition ratio of Cu:Ni is ( 1 00 - a,):a, (where a, lepresents atomic %), respectiyely. the 
composition range thereof is suchll^at 25 i a< s 50, 

said pinned layer and said free layer comprise one of NiFe and CoNiFe. and assnming 
whfiiem the composition ratio orCo:Ni:Fe is b,:c,:d, (where b„ c, and d, represent atomic 
%), respectively, the conqjosition ranges thereof arc such that 0 £ s 75, 15 s c« £ 95 and 5 
s ds i 40 (where b«+c«+de=100 atomic %), and 

said raagnetoresistiye head detects magnetic signals wMle in contact with a tape- 
formed magnetic recording medium. 

14. (Currently Amended) Tlic iiiagiK,tun>^jti »c lieaa aLwiUing t o elaim a ^ A 

magneto^-esistive beqd, comprisinyr 
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a ?pin-vaJve film a xnapnctic sensor rf^m«.nt fi^^ ^-^--^n^ m«.^tic .ipn^^^ ^»>.;.. 
conl^t with a magnefe recprdint. mertinm. said ^;n,vn|^ e fih» h;.vinp u . ^cture in wh.>h 
an anti-ferromapn^Tir l^v^r a pinne<) layer in which the dir^t^.^ -^^ ^^^^^^ 

in a pr^ctermined ^firft ^ Ttion hy an exchanpr^unlina m.f ^.t. > fieid at wnA ^ tv 

and S^id ami-ferroniatni^tir laver . fr.. l.y ^ ^ ^^-^ iirrrri nn n,.^ .t.>ff|i-^. .u,,^^. 

in aftcordancc with ey»..Tnal m3Hncti«: fi^Md. an^ « f ^etic lav«r fnr m«p «.t^..iiy 

isolating said pinned lay^^r anH c^^-^^ fi^ e laver am 

wT^grein in said SPin-valve film each of saiH , aver. p ir^r^y^ 

layer, gajd free layg- anyf stqd non-niaffn«^c laver ha.^ a o- »m >sion p nient^.^! r^l.tj^». |p , 
standard hydropen, deetrode of +0.4. fV v.. SHP] f ^eater whew. im^ . ,scd in ^ N«ri 
solution t)f a concentrat ion of 0. 1 m^ l/T , 

wherein said non-magneiic layer comprises CuNi, and assaming wherein the 
compoiiition ratio of Cu:Ni is (100 - a,):a, (where a, represents atomic V.\ respectively, the 
composition range thereof is such that 25 < s 50, 

said pinned layer and said free layer comprise one of NiKc and CoNif e, and assonmsg 
whasin the composition ratio of Co:Ni:Fe is b«:c,:d« (where b,. c, and d, represent atomic 
%), respectively, the composition ranges thensof are such that 0 S s 75, 15 s Cg s 95 and 5 
s dfi s: 40 (where bj+Cg+d^-lOO atomic %), and 

said magnetoresistive head detects magnetic signals while in contact with a t^- 
formed magnetic recording medium. 
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15. (Cuirently Amentted) Tl » t nifl^UuiesirtKc IitaJ jutOiJiiij^ h, Llaia rtrA 
miumetoresifitivft t^f comprising- 

?i spm-v^lYff niTT, a mafmfrttc srnsor element f^r H^t^ tino rr^.^^. ^^ 'p ^.i, 
contact with a TO p perir recording medium said ^ n.v.t^,. fii^, havir^cx . .tx,,.t,... ;» ,.,>,.-^u 
gn antl-fen-omag ncf ic layer. ^ pinped layer in which th^ Hir ection of m;.<.n...ization ni»r,^ 
in a. pre4etcniiin(vl direction by an exrhj^ni^e-cnnnlin^ rr^.pneric field ^ w»rl. 
aad said anti-fermTna,xnciic; laygr. a free hvcr in v.hirh ih.. di rection of ^.p >. ^tion ch^np ^ 
in accordance wlh an exTrmal mapnctir field, anri . nnn-^ ^.p^^ Uc laver for Tn^f rnMi^oiiy 
igplating said ninned laver an d said fW>e layer an» Iavf>rp./1 , 

wherein sai^ spip-valve film has a cx>rrosion p ntenri.l relative to . ^.t^dard hvdrnoen 
dfictrode of 40.4, [y vs SHC l or grea te r when immer«^ in . M ^Cl sohitinn .f. 
concentralinn ofQ.l mnin. 

wherein said non-magnetic layer comprises CuRh. and asstiming whey^in the 
conipo^iion mtio of Cu:Rh is ( 1 00 - a,):a, (where a, lepi^sents atomic %), respectively, the 
composition range thereof is such that 7 s; a, £ 20, 

said pinned layer and said fice layer comprise one of NiFe and CoNiFc. and assmmng 
whfiism U.C composition latio of Co:Ni:Fe is b,:c,:d, (Nvhere b,. c, and d, repr^ent atomic 
%), respectively, the composition ranges thereof are such that 0 s b, £ 75, 15 s c^ « 95 and 5 
5 d, < 40 (where b^+c^+dy-lOO atomic %), and 

said raagnetoresistive head detects magnetic signals while in contact with a tape- 
formed magnetic recording medium. 
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16. (CunrenUy Amended) TLt iiiafeuctuiCjJaU^u Iiuui aLcoidiug lu Uaiurg, A 
magnctoresistive head, coinprisifitf^ 

a spin-Y3^ve firm ^ q Tnapnftrir sensor Hpmrnt for d^i^rinp ^.f aetic s.pt,«U whiy 
c o ntact vviih ft mapnerift recording meditmL said .^m-v^lv e film havino .tn iehir^ in wh.Vt^ 
an anti-ferromgpnptic layer, fl ninned Invo: in which th«. dir e ction of m.pn^.;;^tion i,. p tnti,^ 

in a predgtfflnined dir«xtion bv an exchange-coiip Min^ m ^etic fielH h^t. 

atid sajd anri-rerromapqgri9 layer, n frc o layq- in whir . h t he direr^Tion of T^ agneti^ation rh^r.^^ 
in accord^ince with ,-.n fi^trmal mapnerir field, and a non.m.p netic laver for r«.^ ^;..Uy 
isolating said pinned laver and s aid fi-ec l«v«- are layered^ 

wherein said spin-valye film, each afs^^hl ^nti.f^ maMoetiP. I«v.. ^p^^ pi...^ 
layer, said ft^? Iflyer and said non-mapnctic laver ha^ a ^.orr^ ^ on ootenfial r^l^ii.,^ f» , 
Standard hydr.>fren dertrode of -rO.4. vs SHF.l or .n^..t.. ^ f^en imm.r..H . M.ri 
solution of a eo ncentration of Q. | mol/ T , 

wherein said non-magnetic layer comprises CuRh, and asstmtmg wherein the 
composition ratio of Cu:Rh is (1 00 - a,):a, (whei* a, icpi«sents atomic %). respectively, the 
composition range thereof is such that 7 s a, s 20, 

said pinned layer and said free layer comprise one of NiFe and CoNiFe. and assuming 
whaein the composition ratio of Co.Ni: Fe is b,:c,:d, (where b„ c, and d, represent atomic 
%X respectively, the composition ranges thereof are suchtha^ 0 < b^ s 75, 15 < c, < 95 and 5 
s d, s 40 (where b^+c+d^lOO atomic %), and 

said magnetoresi.^jve head detects magnetic signals while in contact with a tape- 
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formed magnetic recording medium. 



17-20. (Canceled) 



21 . (Original) The magnetoresistive head according to claim 3, wherein said magnetic sensor 
element is mounted on a rotaiy drum and detects magnetic signals whUe contacting said tape- 
formed magnetic recording medium by a helical scan method. 

22. (Original) The magnetoresistive head according to claim 4, wherein said magnetic sensor 
element is mounted on a rotary drum and detects magnetic signals while contacting said tape- 
formed magnetic recording medium by a helical scan method. 

23-24, (Canceled) 



sensor 



25. (Original) The magnetoresi.^ive head according to claim 7, wherein said magnetic 
clement is mounted on a rotaiy drum and detects magnetic signals while contacting said tape- 
formed magnetic recording medium by a helical scan method. 



: sensor 



26. (Origimd) The magnetoresistive head according to claim 8. wherein said magnetic ; 
element is mounted on a lotaiy drum and detects magnetic signals while contacting said taptj- 
fonned magnetic recording medium by a helical scan method. 
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27. (Original) The tnagneloresistive head according to claim 9, wherein said magnetic sensor 
element is mounted on a rotary drum and detects magnetic signals while contacUng said tape- 
formed magnetic recording medium by a helical scan method. 

28. (Original) The magneloresisiive head according to claim 10, wherein said magnetic 
sensor clement is mounted on a rotary drum and detects magnetic signals while contacting 
said tape-formed magnetic recording medium by a helical scan method. 

29. (Original) The magneloresistive head according to claim 11, wherein said magnetic 
sensor clement is mounted on a rotary drum and detects magnetic signals while contacting 
said tape-formed magnetic recording medium by a helical scan method. 

30. (Original) Ihe magnetoresistive head according to claim 12, wherein said magnetic 
sensor element is mounted on a rotary dnim and detects magnetic signals while contacting 
said lape-formed magnetic recording meditim by a helical scan method. 

3 1 . (Original) The magnetoresistive head according to claim 13, wherein said magnetic 
sensor element is mounted on a rotary drum and detects magnetic signals whUe contacting 
said tape-formed magnetic recording medium by a helical scan method. 

32. (Original )The magnetoresistive head according to claim 14, wherein said magnetic 
sensor element is mounted on a rotary drum and detects magnetic signals while contacting 
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said cape-fonncd magnetic recording medium by a helical $can method. 



33. (Origina]) The magnetoresistive head according to claim 1 5. vvherein said magnetic 
sensor element is mounted on a lotaiy drum and detects magnetic signals while contacting 
said tape-formed magnetic recording medium by a helical scan method. 

34. (Original) The magnetoresistive head according to claim 1 6, wherein said magneUc 
sensor element is mounted on a rotary drum and detects magnetic signals while contacting 
said tape-formed magnetic recording medium by a helical scan method. 



35-36. (Canceled) 
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